The sign and size of estimates of the elasticity of currency substitution critically depend on the definition of the opportunity costs of holding money. We investigate possible biases by means of Monte Carlo experiments, as sufficient real data are not available.
Theory of currency substitution
In a closed economy, the present value of the opportunity cost of holding money is r/(1 + r), where r is the domestic one-period nominal interest rate. ' Analogously, De Vries (1988) using an appropriately formulated utility-maximization problem shows that in a two-country model, where individuals are allowed to hold the foreign currency as well as foreign bonds that pay interest i, the marginal rate of transformation of the two currencies, stemming from the transaction technology, is equal to their relative opportunity cost, i.e., [r/(1 + r)]/[i/(l + i)]. In line with existing literature, we model the transaction technology as a CES-function. Then, the first-order conditions imply the following aggregate relationship:
where M and L are the domestically held stocks of domestic and foreign currency, e is the exchange rate, u is the elasticity of currency subsitution, and c(q) incorporates other variables like those representing the transaction motive. Note that the opportunity cost variable in eq. (1) is split up into an interest term (r/i) and a capital gains term (1 + i)/(l + r), which equals the forward exchange premium. Miles (1978 ), Ortiz (1983 ) Spinelli (1983 Padoa-Schioppa and Papadia (1984) and Marquez (1987) inappropriately specify (1 + i)/(l + r) as the relevant opportunity cost variable, omitting the interest component (r/i). ' Ortiz studies the case of Mexico where the expected exchange rate depreciation, as reflected in the capital gains term, dominates the interest term. Hence the omission of (r/i) may not be too serious. For modest inflation regimes, however, omitting (r/i) biases the u-estimate by a factor y, where S is the estimated coefficient of a regression of (r/i) on (1 + i)/(l + r). For low r and i, De Vries (1988) shows that the magnitude of y is approximately -l/i and, therefore, is too large to be neglected.
Here, we investigate how different magnitudes of r, i and u affect the bias. Hence, we obtain conditions under which neglecting (r/i) does not significantly bias the u-estimate. We do this by means of Monte Carlo experiments, as sufficient real data are not available. As byproducts we also investigate when (r/i) and (1 + i)/(l + r) can be included as separate regressors, and how sensitive the currency ratio is to different conditions.
The experiments
As a benchmark case, we first estimated eq. (1) in first-difference form, using monthly Canadian and U.S. data over the period October 1970 to December 1975 Table 1 reports the estimation results for the standard specification and for the case where the interest component has been omitted. In the table, d stands for A In(r/i), t for A In[(l + i)/(l + r)] and q_, is the lagged U.S.-Canadian export-import ratio that was included to represent the transaction motive. Under the assumption that -0.19 is the correct value of the elasticity 0, the factor p representing the bias in the second regression is -13.7. As the average U.S. interest level over the period equalled 5.96%, the estimated bias closely corresponds to our theoretical estimate. In table 3 we report the average of the coefficient estimates, the bias, the number of sign errors and the mean squared absolute derivation (MSAD). Table 3 clearly shows that u* is significantly biased upward for low interest rate regimes. Whenever the magnitude of the two interest rates differs appreciably, however, the bias is reduced and the number of sign errors is halved. An explanation of this result may be found in table 2. A higher r in Experiments II and III raises the relative standard error of t compared to that of d and reduces their intercorrelation.
Both factors contribute to a lower omitted variables bias and make separate estimation of a, and a, better feasible. We conclude, that estimates of the elasticity of currency substitution based on regressions with the capital gains term only, should be interpreted with extreme caution under modest interest rate regimes. Only if the two interest rates differ in magnitude with at least a factor 100, i.e., in case of a hyperinflation, reasonable estimates of u may be obtained in this way. MSAD   II  III  IV  V   I  II  III  IV  V   I  II  III  IV  V   I  II  III  IV 
